The Stratospheric Aerosol and Gas Experiment III on the International Space Station (SAGE III/ISS) mission will provide the science community with high-vertical resolution and nearly global observations of ozone, aerosols, water vapor, nitrogen dioxide, and other trace gas species in the stratosphere and upper-troposphere. SAGE III/ISS measurements will extend the long-term Stratospheric Aerosol Measurement (SAM) and SAGE data record begun in the 1970s. The multi-decadal SAGE ozone and aerosol data sets have undergone intense scrutiny and are considered the international standard for accuracy and stability. SAGE data have been used to monitor the effectiveness of the Montreal Protocol. Key objectives of the mission are to assess the state of the recovery in the distribution of ozone, to re-establish the aerosol measurements needed by both climate and ozone models, and to gain further insight into key processes contributing to ozone and aerosol variability. The space station mid-inclination orbit allows for a large range in latitude sampling and nearly continuous communications with payloads.
INTRODUCTION
SAGE III/ISS will extend the SAGE data record from the ideal vantage point of the International Space Station. The space station orbital inclination of 51.6° is ideal for SAGE measurements providing coverage between 70° north and 70° south latitude. The SAGE data record includes an extensively validated data set including aerosol optical depth data dating to the Stratospheric Aerosol Measurement (SAM) 1 experiments in 1975 and 1978 and stratospheric ozone profile data dating to the Stratospheric Aerosol and Gas Experiment (SAGE) in 1979. These and subsequent data records, notably from the SAGE II 2 experiment launched on the Earth Radiation Budget Satellite in 1984 and the SAGE III 3 experiment launched on the Russian Meteor-3M satellite in 2001, have supported a robust, long-term assessment of key atmospheric constituents.
The mission architecture heavily leverages the existing ground network in place for the ISS and previous SAM and SAGE missions. SAGE III/ISS operations are conducted by an operations team based at NASA's Langley Research Center through the ISS Payload Operations Integration Center (POIC) at NASA's Marshall Space Flight Center. The POIC integrates NASA payload operations and provides a gateway for payload command and data transfer to the ISS. The SAGE III team, using systems housed at NASA's Langley Atmospheric Sciences Data Center (ASDC), produces SAGE III science data products. The data products are produced using a common SAGE III code base. The ASDC is responsible for archival of the data and distribution to the larger science community.
The primary the Earth's st the upper atm The IAM stores all payload data on an 8-gigabyte solid-state recorder capable of holding a minimum of three days of science observations. The solid-state recorder is transmitted to the ISS over a rad-hardened Ethernet 10Base-T interface.
All of these functions are controlled via the IAM Power PC-based on-board computer. In addition to managing the communications and control tasks previously described, the IAM manages absolute time commands, relative time sequence commands, and performs either manual or autonomous on-board science measurement scheduling. The IAM provides Fault Detection Isolation and Recovery (FDIR) functionality to continually monitor payload internal system health and safe the system if a problem is detected.
The IAM flight hardware is a combination of COTS on-board computer components developed by Aitech and in-house designs for the PDU and the solid-state recorder. NASA Langley developed the IAM chassis and performed system integration and qualification. Flight software was written primarily by NASA Langley in collaboration with BATC. The software utilizes the VX works real-time operating system and leverages the stable and proven CALIPSO mission code base.
The final payload element is the ExPRESS Payload Adapter or ExPA. The ExPA, provided to the Project by the ISS Program, is the mounting structure used to support payload integration and is compatible with both launch vehicle and on-orbit interfaces. The ExPA includes provisions for Extra Vehicular Robotics necessary for installation to the ISS and includes blind mate connectors necessary for power and avionics. Engineering telemetry is also monitored autonomously by SPOC systems and the system has been designed to issue alerts to on-call team members if a problem is detected. In addition to the autonomous checks, SPOC team members perform operational status checks at least twice daily. SAGE III science data is stored on an on-board recorder that will be downloaded once daily.
The SPOC will configure the payload in a safe state for special ISS operations such as vehicles arriving or departing the ISS, orbit maintenance maneuvers, ISS hardware configuration changes, and Extra Vehicular Activities. Operations are conducted to ensure crew safety, maintain SAGE III payload capabilities, and to maximize science data collection.
SAGE III science data is produced at the Science Computing Facility (SCF) located at NASA's Langley Research Center. Recorded telemetry, ISS definitive ephemeris and GEOS5 meteorological data are necessary to produce SAGE III science data. Science data products are produced using a common code base used for previous SAGE missions with necessary adaptations for the ISS mission.
SAGE III science data products are archived and distributed by the Atmospheric Sciences Data Center (ASDC) located at NASA's Langley Research Center. Data products will be available for the science community six (6) months after the initial on-orbit checkout period and with a latency not to exceed fourteen days after nominal science data production has begun.
Summary
SAGE III/ISS will extend the SAGE data record from the ideal vantage point of the ISS. SAGE III measurements will provide the scientific community with data on key atmospheric constituents necessary to monitor the health of our planet.
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